The effect of infusing hypoxanthine or xanthine on hypoxic-ischemic brain injury in rabbits.
Xanthine oxidase (XO), an enzyme that converts hypoxanthine to xanthine and xanthine to uric acid, is thought to contribute to hypoxic-ischemic brain injury by generating oxygen-free radicals during reperfusion. This is based largely on the observation that inhibition of XO reduces brain damage, but the precise mechanism by which the enzyme contributes to cerebral ischemic injury has not been specifically evaluated. We examined the role of XO in generating oxygen-free radicals that cause brain injury, hypothesizing that if XO generated a significant amount of free radicals during hypoxia-ischemia and reperfusion, providing additional substrate at the time of injury should increase brain damage. Anesthetized rabbits were first subjected to 8 min of cerebral hypoxia by breathing 3% oxygen and then to 8 min of ischemia by raising intracranial pressure equal to mean arterial pressure with an artificial CSF. In order to promote oxygen-free radical generation, hypoxanthine (n=9) or xanthine (n=9), XO substrates, or the vehicle (n=8) was infused intravenously beginning 30 min before and continuing until 30 min after the insult. Animals were sacrificed after 4 h of reperfusion. Neither hypoxanthine nor xanthine infusion increased brain damage. However, administration of hypoxanthine significantly improved somatosensory evoked potential recovery and preserved neurofilament 68 kDa protein, a neuronal structural protein. This study does not support free radical generation by XO as a major cause of damage in cerebral hypoxia-ischemia. Infusion of hypoxanthine reduced cerebral injury suggesting that another mechanism may explain why inhibition of XO reduces brain damage.